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Comparison of Tc-99m-Tetrofosmin and Tc-99m-MIBI Scintimammography
in Differential Diagnosis of Breast Mass

Jung Mi Park, M.D., Joon Young Choi, M.D., Kyung-Han Lee, M.D., Yong Choi, Ph.D., Yearn Seong Choe, Ph.D,,
Sang Eun Kim, M.D., Byung-Tae Kim, M.D., Seok-Jin Nam, M.D." and Jeong-Hyun Yang, M.D.'

Departments of Nuclear Medicine and General Surgery,’ Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Abstract

Purpose: Tc-99m-MIBI (MIBI) and Tc-99m-Tetrofosmin (TF) are commonly used for scintimammog
(SMM). We compared the diagnostic ability of SMM using Tc¢-99m-MIBI and Tc-99m-TF for the differ
diagnosis of breast mass. Materials and Methods: The study subjects were comprised of 123 breast lesior
86 normal breasts of 114 patients who underwent SMM. Bilateral prone images and anterior supine images
obtained at 5 minutes and 1 or 3 hours after intravenous injection of 740 MBq of either MIBI or TF.
of tumors were not significantly different between the MIBI and TF groups. First, two observers indepenc
read the SMM without clinical information (1st interpretation), then read again with information about
location (2nd interpretation). Sensitivity and specificity of each radiopharmaceutical for the diagnosis of
cancer were evaluated in terms of image acquisition time, tumor size, and location. Results: The SMM st
a good agreement between two observers for 1st and 2nd interpretation, except for TF SMM at 3 hr. F
first interpretation, the sensitivities at 5 min, 1 hr, and 3 hr were not significantly different between MIE
TF SMM (81.6%, 80.0%, 60.9% in MIBI vs. 88.9%, 80.6%, 42.9% in TF), although the senstivities of
images were significantly lower than 5 min images in both MIBI and TF SMM. The specificity of TF at
was superior to that of MIBI (81.5%, 90.0%, 82.9% in MIBI vs. 96.7%, 100%, 90.0% in TF, p<0.01 MI
TF at 5 min). For the second interpretation with information of mass location, the sensitivities at 3 hr o1
were significantly lower than 5 min images (86.8%, 86.7%, 78.3% in MIBI vs. 88.9%, 93.5%, 57.1% 1
between MIBI and TF SMM. However, there was no significant difference in the specificity (60.0%, 5
75.0% for MIBI vs. 86.7%, 100%, 100% for TF). MIBI and TF SMM showed lower sensitivities for the t
.~ with less than 1 ¢m than tumors with more than 1 cm. However, the location of tumors did not influent
sensitivity and specificity between MIBI and TF SMM. Conclusion: The ability for the differential diag
of breast tumor is similar between MIBI and TF SMM, and delayed image is not necessary. TF may be
than MIBI considering the specificity of SMM without clinical information and labeling convenience.
(Korean J Nucl Med 2000;34:393-402)
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Table 1. Pathology of Primary Tumors

Malignant Benign
MIBI TF MIBI TF

IDC 32 IDC 34 FA 8 FA 4
DCIS 5 DCI1S 8 FC 6 FC 3
ILC 1 ILC 1 IDP 3 1DP 2
Mucisnous 1 BPT 3 BPT 1

Secretory 1 IDH 1 IDH 2

Fibrosis 1 Paraffinoma 1

no mass 3 no mass 2

Total 38 45 25 15

IDC, infilitrating ducatla carcinoma; DCIS, ductal carcinoma in situ; ILC, infiltrating lobular carcinoma;

mucinous, mucinous carcinoma; secretory, secretory carcinoma; FA, firoadenoma; FC, fibrocystic change;

BPT, benign phylloides tumor; IDP, intraductal papillomatosis; IDH, intraductal hyperplasia
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Fig. 1. Tumor size (mean maximal tumor size and distribution) in each

group.
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Fig. 2. The 5 min (left) and 1 hr (right) scintimammographies of a 52-year-

old female show increased MIBI uptake in the left breast (arrow). A
1.5 cm-sized infiltrating ductal carcinoma was histologically proven.

Fig. 3. The 5 min (left) and 1 hr (right) scintimammographies of a 42-year-

old female show increased TF uptake in the left breast (arrow). An
1.5 cm-sized infiltrating ductal carcinoma was histologically proven.

Table 2. Accordance Rates of SMM Interpretation between two Observers without and with Clinical

Information
1 hr 3 hr
MIBI TF MIBI TF MIBI TF
n=103 n=106 n=45 n=72 n=58 n=34
x 1 0.96 1.00 091 0.94 0.84 0.79
K2 097 1.00 093 0.54 0.92 0.79

x 1, kappa value of the results of SMM in two observers without information.
x 2, kappa value of the results of SMM in two observers with information.



398  uiglelEE A A 34 A5 3 2000

Table 3. The Results of MIBI and TF SMM for Diagnosis of Breast Cancer in Reading without Clinical

Information (n=209)

MIBI TF
5 min 1 hr 3 hr 5 min 1 hr 3 hr
Number 103 45 58 106 72 34

Sensitivity 81.6% (31/38)* 80.0% (12/15) 60.9% (14/23)
Specificity 81.5% (53/65) 90.0% (27/30) 82.9% (29/35)

88.9% (40/45)" 80.6% (25/31)F 42.9% (6/14)
96.7% (59/61)  100% (41/41) 90.0% (18/20)

* yvs. MIBI (3 hr).
T vs. TF (3 hy).
* vs. TF (3 hr), p<0.05.

MIBI vs. TF at 5 min, p<0.01:

Table 4. The Results of MIBI and TF SMM for Detection of Breast Cancer in the Hisotologically Proven Cases
when Reading with Clinical Information (n=123)

MIBI TF
5 min 1 hr 3 hr 5 min 1 hr 3 hr
Hx proven cases (n) 63 28 35 60 40 20
Sensitivity 86.8% (33/38)* 86.7% (13/15) 78.3% (18/23) 88.9% (40/45) " 935% (29/31)* 57.1% (8/14)
Specificity 60.0% (15/25) 53.8% (9/13) 75.0% (7/12) 86.7% (13/15) 100% (9/9) 100% (6/6)

Hx, histology.

* vs. MIBI (3 hr), p<0.05.
T vs. TF (3 hr), p<0.01.

¥ vs. TF (3 hr), p<0.05.
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Table 5. The Results of MIBI and TF Scintimammography in the Benign Tumors

MIBI

TF

Age (yr) Size (cm) Site SMM (5 min) Pathology

Age (yr) Size (cm) Site SMM (5 min) Pathology

1 51 25 O TN BPT
2 33 3.0 0 FP BPT
3 42 4.2 0 FP BPT
4 38 0.4 O TN FA
5 43 1.0 (0] TN FA
6 41 1.9 (0] TN FA
7 50 25 (0] TN FA
8 57 2.5 (0] TN FA
9 38 1.2 (0] FP FA
10 49 2.0 O FP FA
11 40 2.7 0 FP FA
12 50 02 0 TN FC
13 40 05 1 TN FC
14 48 0.8 I TN FC
15 38 1.0 (@] FP FC
16 40 1.0 (0] FP FC
17 57 1.5 0 FP FC
18 41 1.5 I FP Fibrosis
19 37 1.5 0 FP IDH
20 63 1.2 I TN IDP
21 37 2.0 0] TN IDP
22 33 2.7 1 Fp IDP

64 0.4 i TN IDH
64 1.0 O TN IDH
43 1.0 I TN FA
45 1.0 1 FP FA
26 2.0 0 N FA
42 3.0 O TN FA
46 0.8 1 TN FC
58 0.8 I TN FC
43 1.0 I N Fibrosis
28 1.0 1 TN IDP
43 1.0 I TN 1DP
63 2.0 1 FP Paraffino
42 3.1 | TN ma
BPT

C, central area; I, inner portion, O, outer portion; FP, false positive; FN, false negative; IDC, infilitrating
ducatla carcinoma;, DCIS, ductal carcinoma in situ; FA, firoadenoma; FC, fibrocystic change; BPT, benign
phylloides tumor; IDP, intraductal papillomatosis; IDH, intraductal hyperplasia

22¢6]|, 74|, TF 174, 4odigivh HZ53} 2]kl
dlel ¥ MIBI7} 81.3% d] 90.9%, TFo] 83.3%tj
92.6% 2 S-2lat xol7} glglth Eolkl MIBIZ}
60.0% o 47.1%, TFo| 88.9% o 75.0% %2 S2|g

xpol7b lgdek

K
]

ol ¢l+to] A3k MIBISE TFE Blsshe o

Ak
ARG AT AL HEel AHNES
ML QMRS Tl W) BEe] oluh)

v TR 3412
Hlel ooz AAgel whizel, HHEs} o
2w Aelis el BEAZ k7 Aolr}

T g A =& Yeloz & 4= 9zt kA

1. =3
o] Aol FuIGL Aow AT Fool 9)



400 The Korean Joumal of Nuclear Medicine : Vol. 34, No. 5, 2000

ouk) x| 2 ey oA PEele e o Ay}
o] mXli gk Hgirh 58 odaold Anst up
7 o= A 1 PTEAE 20922 4} F 20d|(MIBE:

e
:1

2olholm Al 2 EALA 2095 F 30=ﬂ(MIBI 2
o, TE: lormi YRS AR FEn B53)

g wiel Felgk o]zt glodch

#<- MIBI -AlE|aels]e] Ang Bd £
A frgeke] Akl - dRlxeel 72-95% 9 &
] 62-89%7FA] Huslz glow w|ZE2A §
HhZokol| A& ol Bl WA oinl=e} 60-91%8 &
75-93% 2 Rasta Jukt” Axpse A
Palmedo S70] B33} Ao} ujmst

55 odAke] o7l %3 MIBI o TFo| 86.8% dl
88.9% & Olv‘:—:ﬂf— L3kt 3 Mansi £V0] B

gk

[e]

[

o\-N }-ﬂ
o2 m[m

r—{m i m\m

TF SHAE] 18T 9] o5l mle 923
geor} thE AHAEL in vitro B TE A@dA)E
TF9} FFAEW 437F MIBIECH Y488 Has}
o] TF2| o[l x7} MIBIo]| ulsl] i Hojd Ao
Z oiZ5|giel? MIBISH TF-S v)a3l 3= =
Fd 1 & Mufide & TFo| MIBIE ) Rt A
o] ¥ $Fetrkn shgick?

7 5%l Hagk MIBI fubAlE|Leksloll4] 1
em ofsle] FofollA & elulEs} BAHOZ A
HE R0l AAES] AFAFNAE FY =7
o)A 1 cm o]s}e] EkdjA] TF, MIBI 25 dRl%
7} oot gaslglnh AR AFeE &
uhAle] el 9 Oﬂ‘ﬂ‘:% Zoko] =7el wat A%k
Zlolg How fiaEdse] dEE o 90% 2
B3 BlwstE | cm 23 }% of| 4] SukAlE] 2k
9 oflglert vl 238 E=kou), 1 em o]
3} ZeokollAe AAs] st cMIBL 44.4% vs.
100%, p<0.01; TF: 55.6% vs. 97.2%, p<0.005).
olHg FAFYE Yo IuollA A 49
ol FhelEk2 hgge] Badchd gAY + 9
& Aoz 71Ack'” 1 cm olsle} 1 em ZHE
oke] Eo]ki= MIBIZl 80.0% (8/10) © 46.7%
(7/15), TF 90.9% (10/11) W) 75.0% (3/4)2 G-2)3F
zpol7} et iyt duF s Z9ky] w
woll EAF Aol Holg 7o gt
_olell disiAE SR 2] vlavt o AJsiE|ofo}

o Aog Aztzich @ YxMET RN uw)
MIBIg} TFA]-°]°ﬂ %9} EolXol |23 xo)
= U

°W"§°°koﬂxi MIBI®} TF Gubile]zela]e] 7
ol A e FAdZEkll A E MIBIQ $]okA] Eol 0417&
A Ugtort EAFlo® o]E ol 98 Aol
T U THTable 35). QAdFoko] XpA|sl= v]7} TF
To] MIBIe|| wl&ll golFoz &gro) FA|Ho
2 FslA e &t kg EekolA] MIBLYF TF2
FN AL s B AAE GokARE %
ol7} 9lgo] EuEo] 93, MIBIE w]EZ o}
o] A=Akl g8l olulA] oEH R A=)
i d#dA ekt ol Wha) TFO] 4ol njk
Zrelopgt ohegl Na'-K' #HZE Fasche
Bar}h giek'? wed, nEZse|ole Hwol ut
of doid U °Hé?=‘—°koﬂ/% TFXEx} MIBI G4}
AE|aehg] oA Yool =g 7HsAdel 9t

3% MIBIE o] 83 5‘} oﬂ;LoﬂquL: PAESEEPARS
okA] 31} okAl o] Zholl £2-8 Fclw s}tk 13) o]
el B2 AAbollA frAle] et =
a3 glon}, AAEL dFeliAE MIBISH TF
A|7HE whelslod od3 AnE b
slgiek. Alzbo] Andel] whe) olllxrt 7hasiel

Lo,
=
o
8-
RTiA
o8] BolE mEd Adgdaol i gl
A=Y
-1
[«
4
518

_%.

Ao of A}

o
O r).,
fu
H
iy
m\m

2% o HPAZAE Zes, Xl°ﬂ°§%<>l

& sigol o Bad v TRE olaﬁ B4o] 2
27} glow AREe) Aol AR Solxel
2714 Bolsr} AdiHen W Aoz
2EY W), TFS A8k 2ol o U Aoz 4
2=,

k0
o]

ol ol sl

wE TRE ol &4 FAlE e

25 %ﬂgﬂa:apl oA HHA
J o

dolekE]l MIB

>



Park JM, et al. Comparison of Tc-99m-Tetrofosmin and Tc-99m-MIBI Scintimammography in Differential Diagnosis of Breast Mass 401

9% oA S Fel g A% AHE w)asta
A Asigieh A 2 WE: 114ve) BAelld

= = T
aetdollA G E fri-eh WAA e uhE =2
X Eg Hohela, MIBISH TFe] Ale)zels)
o] At AHE GAEEAT, RREe] 2719

5

b AL EYH] S MIBI9F TR 25§
kot TF 3217l $A4 ekotel. Y} k59 o
7l% = MIBI 81.6%, 80.0%, 60.9%% 3A|7F <34+
of 58 od4dell nlal [l kem(p<0.05),
TFL 88.9%, 80.6%, 42.9% 2% 3A|7F <JAko] ol
FE7h S, 1AIZE odddell vlel 2 felehA H
IeH(p<0.05). Eo]%i: MIBIX 81.5%, 90.0%,
29%o0lw TFL 96.7%, 100%, 90.0% % TF 54
%%*91 %0157} MIBIel} ulsl} -F-2ofsbA] =Sk
(p<0.01 MIBI vs. TF at 5 min). ¥4 =228k 7

| =]

AR EE 12308k dlideg, FoFo] 9|3

S R ol ke oWlEi= MIBI= ZHb
' 86.8%, 86.7%, 78.3%o|m TES 88.9%, 93.5%,
57.1% % MIBI®} TF 55 3A|7F o34k ol %r}
S od ol wisl felsiAl wekom(p<0.05), Eol
T MIBI®| 60.0%, 53.8%, 75.0%, TE-S 86.7%,
100%, 100% % S92k xlol7} gigich =77} 1
cm o]s}e] F& FokollA] B ofRlEv) Ygkoat
Aol ukE Sol =T MIBIS} TEALelo) 281 2}
ol7} gigich f1xell whE odlulxe} Ho| ki MIBI
S} TEAbololl relgt xpol7h gloicth HE: o -
Aol A b Foks 7hdsledl lolA MIBIgE
' e A4 s, A

X
G Agke] it BolkE “lﬂx] E*¥

rO

t

~—

(s

~

R

~—

SHkAlE] et ol A TFS AF83}E Zle] MIBIo)|
[ Vg Aeg AzkEch

i

L |

1) Mansi L, Rambaldi PF, Procaccini E, Gregorio

FD, Laprovietra A, Pecori B, Vecchio WD.
Scintimammography with technetium-99m tewro-
fosmin in the diagnosis of breast cancer and
lymph node metastases. Eur J Nucl Med 1996,

- 23:932-9.

Miifide NA, Yasemin A, Burhan K, Onder O.
Tc-99m tetrofosmin in breast carcinoma and
axillary lymph node metastases:A comparative
study with Tc-99m MIBI. Clinic Nucl Med 1997,
22:832-4.

Kostakoglu L, Uysal U, Ozar E, Demirkazik FB,
Hayran M, Atahan L et al. A comparative study
of technetiom-99m sestamibi and technetium-
99m tetrofosmin single-photon tomography in the
detection of nasopharyngeal carcinoma. Eur J
Nucl Med 1997;24:621-8.

Palmedo H, Grunwald F, Bender H, Schomburg
A, Mallmann P, Krebs D. Scintimmaography
with technetium-99m methoxyiosobutylisonitrile:
Comparison with mammography and magnetic
resonance imaging. Eur J Nucl Med 1996;23:
940-6.

5) Taillefer R, Robidoux A, Lamert R, Turpin S,

Laperrigre.  Technetium-99m-sestamini  prone  scin-
timammography to detect primary breast cancer
and axillary lymphnode involvement. J Neul Med
1995;36:1758-65.

Tiling R, Tatsch K, Sommer H, Meyer G,
Pechmann M, Gebauer K et al. Technetium-
99m-sestamibi scintimammography for detection
of breast carcinoma:comparison between planar
and SPECT imaging. J Nucl Med 1998;39:
849-56.

Palmedo H, Biersack J, Lastoria S, Maublant J,
Prats E, Stegner E, et al. Scintimammography
with technetium-99m methoxyisobutylisonitrite:
results of a prospective european multicenter
trial. Eur J Nucl Med 1998;25:375-85.

Arbab A, Koizumi K, Toyama K, Araki T.
Uptake of Technetium-99m-Tetrofosmin, Techne-
tium-99m-MIBI and Thallium-201 in tumor cell



402

9

)

10)

11

~—

chzlal el ale]#] - A 34 W A5 5 2000

lines. J Ncul Med 1996;37:1551-6.

Bernard F, Krenning E, Breeman W, Ensing G,
Benjamins H, Bakker W, et al. *"Tc-MIBI,
P Te-tetrofosmin and " Tc-Q12. In Vitre and In
Vivo Nuclear Medicine & Biology 1998;25:233-
40.

Kim SJ, Kim IJ, Kim YK, Bae YT. Diagnostic
role of Tc-99m MIBI scintimammography in
suspected breast results  of

cancer patients:

unicenter trial. Kor J Nucl Med 2000;34:234-
42.14. :
Kim JH, Choi Y, Kwon HS, Kim HJ, Kim SE,

Choe YS, et al. Development of a small gamma

camera using Nal(Tl)-position sensitive of pho-

tomultiplier tube for breast imaging. Kor J Nucl

12)

13)

14)

Med 1998;32:365-73.

Piwinica-Worms D, Kronauge JF, Chiu ML.
Uptake and retention of hexakis (2-methoxy iso-
butyl isonitrile) technetium (I) in cultured chick
myocardial7 cells Circulation 1990;82:1826-38.
Ohta H, Komibuchi T, Nishio T, Kitai T, Yama-
moto S, Ukikusa M, et al.
sestamibi

Technetium-99m-
and
Med

scintimammography of benign
malignant phyllodes Ann Nucl
1997;11(1):37-9.

Park KH, Kim CG, Yoon KH, Choi SS, Lee JD,

Lee KM, Won JJ. Diagnostic usefulness of Tc-

tumors.

99m Tetrofosmin Scintimammography in patients
with primary breast cancer. Kor J Nuc Med
1999;33:452-60.




